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(54) SEMICONDUCTOR DEVICE 

PROBLEM TO BE SOLVED: To make a package small in 
PR" • [ r*P rrhio Scale Package) structure by which a 

SOLUTION: A lead frame 4 ,o be adhered to 

M« 1 is almost ihe same in size as the chip 1 . The surface 4c or 

!?fnner lead 4a of the lead frame 4 is coined to form a corned 

lead 4b on the packaged resin surface 8a. 
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, . This document has been translated by co.puter.So the transition may not reflect the ongmal 



f**- 1 shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Oaim(s)f~ semiconductor chip and abbreviation same size on the surface 

Claim 1] Pile up the leadframe ^J"™^^^ Connect lhe inner lead and 
of a semiconductor chip, and »t sucks through a ^ Lonn semiconductor 

Semiconductor chip of a ^^^^^^^Slith the front face of an outer 
chip is closed by the mould resin so that "^JJJ^ftcbof an outer lead on the closure 
lead. In the semiconductor dev.ce whtch ^^^^^^^A the thickness by the 
resin front face The •^^'^^SSS^^SK face loWCr 006 S,CP lhan " 

» » ^ lead may not cross the front 

:Su^ c ^^ 

semiconductor chip by the mould res,n , . . . 2 which made the adhesives which 
bewcen an inner lead side but between outet lead stdes. 



[Translation done.] 
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* NOTICES • 

„ Patent Office is not responsible for any 
damages caused by the use of this transXatxon. 

LThis document has been translated by computer. So the translation may not reflect the original 

shows the word which can not be translated. 
3'.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 
(Detailed Description of the Invention] 



The technical field to which invention belongs] the semiconductor dev.ce with wh.c h tins 
Jven t on usee he leadframe - starting - especially, a chip size and abbreviation - „ is related 
whh i th"n shape and small semiconductor package structure with the same sue 

fDescriotion of the Prior Art] Although the LOC (Lead On Chip) structure which can contain the 
em ^ on^uctor h p which turned into the comparatively small package on a large seal e „ _adop ed 
mass ; DRAM (Dynamic Random Access Memory) corresponding to the demand of high density 
assTmbW ^nepack ge further miniaturized by even chip size level by the increase in capacity has 
^mTfo b^ reauTred Moreover, it is required that the semiconductor package for electronic 
come to be requ red. Moreo • J , h duction of sizeSi such as a persona! computer, 

ST 'X^S " 1C card. And only the area which a package only has chiefly 
Se£ ff^bo in the thickness direction of a package rather than it ts asked for this 

moticonvemionally, the semiconductor device called CSP (Chip Scale Package) which exposed 
1 J If u a H ! L base of a package as what responds to these requests is proposed (JP.6- 
tJS A Spec ^2i£ZT*M**2. » end face is doubled and the lea dframe 22 of 
Ae^^« aTa semiconductor chip 21 is stuck on wiring side (front face 21a of a 

with adhesives 23. In case it closes by the mould res.n 25 after connecting 
i^erS 2 X of a leadframe 22, and a semiconductor chip 21 by the bonding wire 24, the front- 
Reside of'a semiconductor chip 21 is closed by the mould resin 25, and surface 22c of outer lead 
72h is exDosed to surface 25a of the mould resin 25. _ . 

1 00041 Though Te bonding wire 24 which connects inner lead 22a and a semiconductor chip 2 
need, t , Dreoaf a level difference here at a lead from surface 25a of the mould res.n 25 made flat- 
Sotd whhSac 22c of outer lead 22b so that it may not disturb, in this conventional example 
Kr lead 22a Is made lower one step than outer lead 22b by carrying out down set processing of 
the leadframe 22. 

[P?oblem(s) to be Solved by the Invention] By it, the miniaturization of a package is not only 
entcted inVe area which a package has chiefly by the conventional t-h,o logy men loned _ aboxe 
but has come to be reflected also in the thickness direction of a package. Ho* ■ ex er smce ,t . made 
to prepare a level difference in a lead by carrying out down set process »ng of h ^ ' ead ^ m ^J e 
processing depth beyond lead - is needed, and the part and package thickness cannot be made 

[0006] moreover - although the minimum package can be obtained as the size of a package is the 
same as that of a semiconductor chip 1 - dispersion in the size of a ^-conductor ch.p 1 --the 
time of a mould resin seal - a mould - there is a possibility that metal mold may damage a part of 

semiconductor chip 1 . 
[0007] Furthermore, since adhesion fixation of the leadframe to a sem.cond ' uc °f f 'P w " 
performed only by the inner lead side, although the case where fixation in the thickness direcUon 
by the side of an outer lead was not enough arose on the occasion of a mould resin seal, * hen 
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S on the surface of the outer lead conventional technology 

S;»°"r^n,f3c=ofanou, e r lt ad. 
[^Solvm,^^^ 

Uadframe by .he bonding w,re. ^^^^Z,, m face of an outer lead. In .he 
m „uld resin so .ha. i. ""^fro M tee of an ou.er lead on .he elosure rest, from face 

semiconductor dev.ee which exposed ™ ™ an inner lead is reduced, and one s.ep of .nner lead 
The thickness by .he side of .he from face otu> .nner ^ connected t0 „ 

ftont face is made lower than an outer lead front fa ee s o *« « ^ of inner lcad „ 

La, lead may no. cross .he Mfe* < o f an ouu lead. Thj ^ ^ on£ , ha „ ,„ 

*e end faces which form the stae of \\<jf*™'™™f™ 0 f a semiconductor chip by the mould 



face of an outer lead. 
[0011] 



invention ^f 1 " — — . - A _ r thp «. ame s ze on the semiconuuuiui 

structure which carried the leadfrarne 4 of the same size 2 ^ a 

[0012] Near the center of surface la wh c ^™*» k on surface la of this semiconductor 
semiconductor chip 1 is confuted. T£^™£. 4 * and has inne r lead 4a for connecting with 
chip 1 consists of same sizes as a se ^jndu^orc up 1 .a aUachment by the 

a semiconductor chip 1 , and outer lead * u ed as ^ e ^ onduclor chip , and a ) e adframe 4, and 
semiconductor chip 1 and the lea dfra me j£.«uP ««J en(J . face l c of a 

is performed through the tape 3 ' w *^ , " , S^c 4 may be in tgieement. 
semiconductor chip 1 and 4d of end (tees of a 1 adframe y ^ &nd has ma<Je , t th 

[0013] Instead of having not bent, a ^adfjame 4 reduce p ^ f ^ 

That is, inner lead 4a of a l^^^^^SS. ^? ^de it thinner than outer lead 4b, and the 
attachment side and opposite side (surface 4e ) «oe pad 2 of a 

2 maS £2=^" — side an d opposite side (surface 

^T^ 

section 5 of inner lead 4a which reduced thickness and * as m n $ and a 

outer lead 4b, and silver plating 6 was performed ] * e ™ step 0 S f coining section 5 is 
semiconductor chip 1 is connected by *e bond»« ^ ^/^n SU rface 4c of outer lead 4b. 
low, the height of a bonding wire 9 can be st opped i to * « ™?^J si(Jc of a semic0 nductor chip 1 . 
[0015] Closure by the mould resin 8 is ^ ^ 4c of outer lead 4b. and 

Thickness of the mould resin 8 is made .mo th same height a sur ^ ^ ^ ^ ^ g> surfacc 
although inner lead 4a, a bonding wire 9, etc. are ounco v 

10'01/2003 
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rss^s ^"S» stk: * *, —00.^ . .. « »r 

ofa l""™'^^ has prepared Ore ,evel difference in ,he 

[001 6) Thus, srnce he ^ 3^',^ ,he down se. of the leadfranre like before. 
U with com.ng .. does no need « °* ,„ e semic£>nducl0 r thickness of up, 

Moreover, package uwUess Mums _.n.o <# ^ ^ ^ sl „ g depln 

_£_2£. ?5o wSter-'^ch a down se, re,u,res is no, retired ofa ,ead 

portion, il can make thickness of a P Kka f *'™ c, n menli oned above, in order ro make ' 
[00171 in order to manufac.ure.he ™™^*^fg^ semicondueror chip 1. .he 
Li-face Sb of .he mould res.n 8 m agr com « end ace rcs|n damba , , , 

leadframe 4 used for a package ''^^'^^S , lhow „ wirh .he allema.e long 
be arranged along w..h .he penpheo of the »^™ uc £ r used „ lhe , ime 0 f package 
and short dash line, as shown in feegj . "°™ tr ' ' nc aP p„ ran ce of a semiconduc.or 

manufacture - metal mold ,s made rn.o ^'^^Z^'^bMt of a semiconduc.or 

< «™ ___ ^fttttSS^ ib are scpara,ed 
[001 8) Me.al mold cu.s .he ream . dambar 17, fter » ^ foms 

!^g=^^^ 

itSSS e^mou S ,d 0 pTo P cess of .he LOC leadframe curren.ly performed 

a semiconduc.or chip 1 as shown .n to^J « able namely, _ ? ^ ^ ( 

delete a wraparound and a front face thinly to surface 4c of outer ead 4b. This can Prevent 
effectively surroundings •••• to outer lead surface 4c of the mould resm \*?^Z^ X £ 
with double-sided adhesives with thickness equivalent to .he tape 3 w, ^^"S^f 
by the side of an inner lead intervene between the semiconductor chip 1 near the package 
periphery, and outer lead 4b, as shown in drawing . In add.t.on, of course, .1 is good also 
structure which combined dia_v_ng_3 and d_av_ing_4 . -iihoueh silver 

[0022] Moreover, with the structure of d^awingj. , d^amngl and draw^ , »^^» 
Plating? was performed all over surface 4c of outer lead 4b, .fit does so, it be expected 

' IO'C'1'200 
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SiiS^ .he exampie which & of 

Sl to the gestalt of this operation descnbed of 0 .i5mm and a rape with 

WLm of the used sen, f t0 tlB inner 1? d. Moreover, 



is only good also as adhesives 



is oniy 

[Kofthe— 

St" set processing, package *"*^£SJ£££S* - a mould - the injury on 



hetween outer eaa siacs, iw v>*«^ — 7 - , 
beTrevented, and surface shaving •••• » not reqmred. 

[Translation done.] 
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KSS shows .he word which can no. be uansU.ed, 
J^the drawings, any words a.e no. .ransla.ed. 
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[Drawing!] 




[Drawing 41 




■ Drawing 51 

Sir 
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[Drawing 6 1 
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■Japanese P.fnt Laid-Open Publication No. Hei.ei 5-92775 

[TITLE OF THE INVENTION] 

Semiconductor Device 

[CLAIMS J 

1. A semiconductor device including a semiconductor 
chip, a lead frame having a size substantially equal to 
that of the semiconductor chip, the lead frame being bonded 
to a surface of the semiconductor chip by an adhesive layer 
interposed therebetween under the condition in which the 
lead frame is overlapped with the semiconductor chip 
bonding wires adapted to bond inner leads included in the 
lead frame to the semiconductor chip, and a resin 
encapsulate adapted to encapsulate a region toward the 
surface of the semiconductor chip in such a fashion that it 
has a surface flush with a surface of each of outer leads 
xncluded in the lead frame to expose the surface of the 
outer lead at the surface of the resin encapsulate, wherein 
each of the inner leads has a reduced thickness at a 
surface thereof in such a fashion that the bonding wire 

surface of an associated one of the outer leads, whereby 

the surface of the inner lead is lower than t h„ 

« aower tnan the surface of 

the outer lead by one step. 
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2. The semiconductor device in accordance with claim 
1. wherein the size of the lead frame is slightly larger 
than that of the semiconductor chip, and the resin 
encapsulate fills a gap defined between corresponding end 
surfaces of the semiconductor chip and the lead frame when 
the lead frame is laid on the surface of the semiconductor 
chip in an overlapped state. 

3. The semiconductor device in accordance with claim 
1 or 2, wherein the adhesive layer is disposed not only at 
a region where the inner leads are arranged, but also at a 
region where the outer leads are arranged. 

(DETAILED DESCRIPTION OF THE INVENTION) 

[FIELD OF THE INVENTION) 

The present invention relates to a semiconductor 
device using a lead frame, and more particularly to a 
semiconductor package having a thin and compact structure 
substantially equal in 8i2e to . semiconductor chip 
packaged therein. 



(DESCRIPTION OF THE PRIOR ART) 

In DRAMs (Dynamic Random Access Memories) having a 
•large capacity, an LOC (Lead On Chip, structure is mainly 
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us d which is capable of allowing a semiconductor chip 
having a large size to be packaged in a relatively small 
package, i„ order to meet a requirement of high-density 
mounting. „ ewe ver, the recenfc dem&nd Qf ^ 

capacity has resulted in a requirement of compact 
semiconductor packages having a size reduced to a chip size 
level. Similarly, semiconductor packages for electronic 
appliances such as facsimile machines, personal computers. 
IC cards, and the like has been required to have a more 
compact structure in pace with the recent trend of those 
electronic appliances toward a compactness. Furthermore, 
such a compactness of a semiconductor package have been 
required with regard to not only the area occupied by the 
semiconductor package, but also the thickness of the 
semiconductor package. 

In order to meet such requirements, a semiconductor 
device has been proposed which is called a "CSP (chip Scale 
Package)" (Japanese Patent Laid-open Publication No. Heisei 
e-"2<53> . I„ such a CSP package, each lead is partially 
exposed at the lower surface of che package. Referring to 
F*9. 7 illustrating a detailed structure of this CSP 
Package, a lead frame 22 having the same size as that of a 

semiconductor chip 21 is bonded r« 

oonaed to the wiring surface of 

the semiconductor chip 21 ,k,. 

21. that is. the surface 21a. in 

such a fashion that their eorr.c 

corresponding edges are aligned 



w«h „ch other. by TOane of „ adheeive j3 _ ^ ^ 
22. of the lead frame „ ara connecced ^ ^ 
chip 21 by means of bonding wireI 24 . .„ tM . ^ ^ 
.nc.psul.tin9 process ia earried ^ using ^ ^ 
25. in this «c.p.ul. tin9 proce6t , the eemicondueter chip 

21 i. encapsulated by th. molding resin 25 at ite 

toward ie . , urfac . Jla , thereby Muein3 surfsM ^ ^ 

..=h outer le.d 22b to be erased at th . Bur£ace „, of ^ 
molding resin 25. 

in this c.se. it is „ ecessary to prov . de a mw 
l..d structure in order to prevent ^ ^ ^ 

serving to connect the im)er leads ^ seniiconaucter 
chip ,1 £r om oeing pretnded sor£ace ? ^ ^ 

~sin 2S flush with the surges 22c o£ the ^ ^ 
22b. To thi. end. in this conventions! example, the le.d 

" ^ eUb3 "" d » ' "'-setting process so the, 
«ch inner le a d 22. .. lo „ er chan .„ 

outer leads 22c by one step. 

(SUBJECT MATTERS TO BE SOLVED BV THE !«„„«„ 

In accordance with the above mention 
. ' mentioned conventional 

technique, compactness of a aaml „„„ 

"miconductor package can be 
achieved with regard to not onlv rl 

. . " ly the « r «a occupied by the 

..miconductor package, but tha „„■ „ 

„ . ° the thickness of the 

semiconductor package. H ow eve - 

However, Sinee this technique 
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provides a stepped lead structure by down-setting the lead 
frame, it requires a machining depth exceeding the lead 
thickness. For this reason, it is impossible to produce a 
package having a thickness less than the machining depth. 

Where the semiconductor chip l has the same size as 
that of a package to be produced, the package may have a 
minimized size. However, if the semiconductor chip 1 has a 
non-uniform size, it may be damaged by a mold during an 
encapsulating process using the molding resin. 

Furthermore, the lead frame may be in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads during the encapsulating 
process because the bonding and fixing of the lead frame to 
the semiconductor chip is achieved at a portion of the lead 
15 frame near the inner leads. As a result, the molding resin 
may spread in the form of a thin film on the outer lead 
surface. in this case, it is necessary to shave off the 
resin film coated on the outer lead surface. 

An object of the invention is to solve the above 
mentioned problems involved in the prior art, and to 
provide a semiconductor device having a reduced package 
thickness. Another object of the invention is to provide a 
semiconductor device having a structure capable of 
preventing its semiconductor chip from being damaged during 
an encapsulating process using a molding resin. Another 
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object of the invention is to provide a semiconductor 
device having a structure capable of eliminating -a 
requirement for its outer lead surface to be shaved off 
after an encapsulating process. 

.[MEANS FOR SOLVING THE SUBJECT MATTERS] 

The present invention provides a semiconductor device 
including a semiconductor chip, a lead frame having a size 
substantially equal to that of the semiconductor chip, the 
lead frame being bonded to a surface of the semiconductor 
chip by an adhesive layer interposed therebetween under the 
condition in which the lead frame is overlapped with the 
semiconductor chip, bonding wires adapted to bond inner 
leads included in the lead frame to the semiconductor chip, 
and a resin encapsulate adapted to encapsulate a region 
toward the surface of the semiconductor chip in such a 
fashion that it has a surface flush with a surface of each 
of outer leads included in the lead frame to" expose the 
• surface of the outer lead at the surface of the resin 
encapsulate, wherein each of the inner leads has a reduced 
thickness at a surface thereof in such a fashion that the 
bonding wire connected to the inner lead does not extend 
beyond the surface of an associated one of the outer leads, 
whereby the surface of the inner lead is lower than the 
surface of the outer lead by one step. 
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In the semiconductor device of the present 
invention, the size of the lead frame may be slightly, 
larger than that of the semiconductor chip. In this case, 
the resin encapsulate fills a gap defined between 
corresponding end surfaces of the semiconductor chip and 
the lead frame when the lead frame is laid on the surface 
of the semiconductor chip in an overlapped state. 
Accordingly, it is possible to effectively prevent the 
semiconductor chip from being damaged. The adhesive layer 
may be disposed not only at a region where the inner leads 
are arranged, but also at a region where the outer leads 
are arranged, in this case, it is possible to prevent the 
molding resin from spreading on the outer lead surface. 



15 [PREFERRED EMBODIMENTS OF THE INVENTION] 

Hereinafter, preferred embodiments of the present 
invention will be described in detail in conjunction with 
the annexed drawings. Fig. l is tt cross-sectional view 
illustrating a CSP structure in which a lead frame 4 having 
the same size of a semiconductor chip 1 is bonded to the 
semiconductor chip l . 

The semiconductor chip l i s provided at its wiring 
surface, namely, a surface la, with bonding pads 2. These 
bonding pads 2 are arranged in the vicinity of the central 
portion of the surface la. The lead £rame 4 , which is 
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attached to the surface la cf the semiconductor chip i. has 
the same sire as that of the semiconductor chip i. The 
lead frame 4 includes inner leads 4a adapted to come into 
contact with the semiconductor chip i, and outer leads 4b 
each serving as an external terminal. The attachment 
between the semiconductor chip 1 and lead frame 4 is 
achieved by overlapping the semiconductor chip i and lead 
frame 4 with each other in such a fashion that each end 
surface 1c of the semiconductor chip i is aligned with an 
associated one of end surfaces 4d of the lead frame 4, and 
interposing a double-sided adhesive tape 3 between the 
overlapped semiconductor chip a and lead frame 4. 

The lead frame 4 has a structure not bent, but having 
a reduced thickness at a desired portion thereof. That is 
each inner lead 4a has a coining portion 5 having a 
thickness less than that of an associated one of the outer 
leads 4b. The coining portion 5 is formed by coining . 
-rface of the inner lead 4a opposite to the bonding 
-rface of the inner lead 4a. that is. . surface 4c. 
Accordingly, bonding wires S, which connect the inner leads 
<• to bonding pads 2 of the semiconductor chip 1 
respectively, have a height lower than a surface of each 
outer lead 4b opposite to the bonding surface of the outer 
*ead 4b, that is. the surface 4c. 

For the coining portion «; *t ^ 

s Horuon 5 of each inner 1 ad 4a 
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arranged' at a level lower than the surface 4 c of the 
• associated outer lead 4b by virtue of the above mentioned 
thickness reduction, a silver plating process is conducted 
to form a silver plating film 6. The coining portions 5 
formed with the silver plating films 6 are connected with 
the bonding pads 2 arranged near the central portion of the 
semiconductor chip i by means of the bonding wires 9. 
respectively. Since each coining portion 5 is arranged at 
a' level lower than the surface 4c of the associated outer 
lead 4b by one step, the associated bonding wire 9 can be 
controlled to have a height lower than the surface 4c of 
the outer lead 4b. 

An encapsulating process using a molding resin is 
conducted at a region toward the surface la of the 
semiconductor chip i, chereby forming a reg . n encapsulate 
8. The thickness of the resin encapsulate 8 is determined 
in such a fashion that the resin encapsulate 6 is flush 
with the surfaces 4c of the outer leads 4b at its s'urface 
The inner leads 4a and bonding vires , are 
encapsulated by the resin encapsulate 8 so that they are 
Protected. The surfaces < c of ^ ^ ^ ^ ^ 

exposed at the surface 8a of the resin encapsulate 8. ,„ 
order to reduce the area of the package while reducing the 

thickness of the package, the - efi <n - 

*- a w«e .esan encapsulate 8 is 

Prevented from extending beyond eaeh 

j »u eacn end surface 4d of the 



l..d frame 4. ,. eh end surfa „ lc of the , emiconductor chij> 
le. and th. surface lb of the semiconductor chip l. 

Sine. th. semiconductor p. c Jta 9 . configured ,s 
mentioned abov. ha. . st.pp.d l«d structure formed using . 
coining p ro «.a, it it unn«c.s,.ry for it. Lad frame to be 
down-set. The semiconductor psdeg. ha. . thickn.,. 
corresponding to th. .urn of th. thic.cn... o£ th « 
..mieonductor chip. th. thiden... of th. double-.ided 
•dh..iv. tape, . nd th . thickn « 6s ct OM sheet 

thicta... of th. .^conductor p.dc.g. c.n be minimised 
because th. Led portio „ o£ semicon<Juctor 
involve. no ^chining d.pth. corr.sponding to et l.., t two 
tin,., th. tad thicJcn.... r.„uir. d in . dora . tec ttructyr ^ 
m th. fbriction of th. ebov. mentioned 
..mieonductor pacceg.. the lea d frame < u ., d to £abricat(! 
the semiconductor p.ch.g. is „ r(>nsed wich respect ^ ^ 
..miconCuctor chip x ln , uch . f „ hio „ ,„„ ^ ^ ^ 

"ar. 17 . xt .„ d along th. p,riph.r.l . d ge." e£ the 
-semiconductor chip i in d i„ ted by doet<!d „„„ ^ ^ ? 
« «. to slign .. ch end , urtiee 6b o£ rMin encap6ui>te 

8 with the associated end su-faee v ft , f , 

su.tace lc of the semiconductor 

chi P 1. The mold used in rh* ■ 

an the fabrication of the 

semiconductor package has & c-i,-. 

P age nas a si 2e substantially equal to the 

si2e of the semiconductor chin l tk. 

p 1 ' resin encapsulate e 

is molded only at a region toward 

s toward tne sur f ace la of the 
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semiconductor chip 1 while being prevented from spreading 
on the surface lb of the semiconductor chip i. Eac h resin- 
dam bar 17 is cut along the associated end surface 4d of 
the lead frame 4. 

After molding, the resin dam bars 17 are cut from the 
mold, thereby achieving a separation of the leads 4a and 
4b. it is desirable that, prior to the cutting of the 
resin dam bars 17. a silver plating film 7 providing a good 
flowability of solder is formed on the surfaces 4c of the 
outer leads 4b exposed at the surface 8a of the resin 
encapsulate 8. The formation of the silver plating m. 7 
may be conducted simultaneously with the formation of the 
silver plating film 6 on tne coining g ^ ^ 

inner leads 4a. In this case , it is mc99mny ^ 
an external solder plating process for the surfaces of the 
outer leads 4b. Accordingly, it is possible to reduce the 
costs. Also, there is an advantage in that the number of 
Processes. which may damage the package ^ ^ 
• completion of the molding process, is reduced. 

in accordance with the fabrication method according 
to the present invention, it is possible to use the 
fabrication process for LOC lead frames and the resin 
aiding process associated therewith as they are or while 
P-rtially eliminating them. Therefore, it is possible to 
<*tain a package having a more compact and thinner 
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structure while being equivalent in costs, as compared to 
conventional molded packages. 

In the semiconductor package structure shown in Fig. 
1. however, if the semiconductor chip 1 has a deviation in 
size, the mold may then damage a part of the semiconductor 
chip 1. This is because the package 'has the same size as 
the semiconductor chip i at its molding region. Such a 
problem can be eliminated by setting the molding region to 
' have a size slightly larger than that of the semiconductor 
chip i. where the lead frame 4 is fabricated to have a 
size slightly larger than that of the semiconductor chip 1, 
and the mold is constructed to have a size corresponding to 
a region defined by the resin dam bars 17 defining the 
slightly increased size of the lead frame 4, the mold does 
not come into contact with the end surfaces ic of the 
semiconductor chip 1 even when the semiconductor chip 1 has 
a deviation in size. Accordingly, it is possible to 
prevent the semiconductor chip 1 from being 'damaged. 
Although there is a gap G defined between each end surface 
«d of the lead frame 4 and the associated end surface 1c of 
the semiconductor chip l. this gap g is filled with the 
molding resin 11 during the formation of the resin 
encapsulate 8. Thus, the end surfaces 1c of the 
semiconductor chip 1 are protected by the mold resin 11 
»fter the formation of the resin encapsulate 8. 
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Furthermore, in the semiconductor package structure 
shown in Figs. 1 and 3, if the lead frame is in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads 4b by the double-sided 
adhesive tape 3 arranged at the inner lead region during 
the encapsulating process, the molding resin may spread in 
the form of a thin film on the surface 4 c of the outer 
leads 4b. In this case, it is necessary to shave off the 
resin film coated on the surface 4c. The phenomenon of the 
moldin 3 resin spreading on the ou^er lead surface 4c can be 
effectively prevented by interposing a double-sided 
adhesive tape 13 having the same thickness as the double- 
sided adhesive tape 3 between the semiconductor chip and 
the outer leads 4b in the vicinity of the periphery of the 
package, a combination of the structures shown in Figs. 3 
and 4 may also be used. 

Although the silver plating film 7 is formed over the 
entire portion of the surface 4c of each outer lead 4b in 
the structure of Fig. i, 3 or 4, this may inevitably result 
in an increase in costs because of an increase in the 
amount of silver used. However, the amount of silver used 
can be reduced by reducing the area coated with the silver 
Plating film, as indicated by the reference numeral 14 in 
Fig. 5. In this case, there is an advantage in regard to 
costs. The reference numeral is denotes an area plated 
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with no silver plating film. 

Fig. 6 illustrates an example in which a solder 
plating film 16 is formed on the surface 4c of each outer 
lead 4b. As described above, the formation of the solder 
Plating film on the surface of the outer lead 4b inevitably 
involves an increase in the number of processes damaging 
the package. Of course, this is not avoided in the present 
invention. 

in the above mentioned embodiment of the present 
invention, a semiconductor chip was used which has a 
thickness of 0.3 mm. The lead frame used has a thickness 
of 0.15 mm. Also, the double-sided adhesive tape has a 
total thickness of 0.05 mm. The inner leads were subjected 
to a coining process to have coining portions having a 
thickness of 0.075 mm. Although the coining process was 
used as a method for reducing the thickness of the inner 
leads, a half-etching process may be used. Although the 
double-sided adhesive tape was used as a means for 
attaching the semiconductor chip to the lead frame, an 
adhesive may be simply used. 

[EFFECTS OF THE INVENTION] 

lead sJruc^^rpr^viaedV""^ ln ™"°*. * stepped 
of each inne^le^ ; c cordiLi% r ^ t UCCi ° n in the Sickness 
* machining depth exceedina S i ^ ^ Unnecessar y to give 
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^.'-^tff^«i*W* -cordance 
produce « eemiconducior packaol w- " iS P° B8ibl « to 
Since the lead frame S/TjJS rtSSi' f CdUCed thi <*»"*. 
of the semiconductor chip in ly * ar£,er than that- 

invention, it i B poselbll tS ESSE"? With the pre8ent 
semiconductor chin from "Actively prevent the 

Moreover, i? SZ^gJ^^ * y the mold - 
from spreading on the surtaces 2 S^ 1 * the moldin 9 
the adhesive adapted t! bond "he l2S T'^ leads because 
of the semiconductor chin , frame to the surface 

leads. Accordingly it f « ,! 8 ° ap P lied to the outer 
outer lead surface!' necessary to shave off the 
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(97 'T ''Ide^enn conduce chip CD bonded wi t h a lead fra,e (4). The 

, d JiS^^t^r.rS^; a„d t he se,, co„d U c t o, 
' A bonding > 'S - d d rlrflcHf «h« sen, conduce, chip. The n.ain 

lamage. (5pp Dwg.No.2/7) U11-D03M 
M97-259719 
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